Purification and characterization of benzoate-CoA ligase from Magnetospirillum sp. strain TS-6 capable of aerobic and anaerobic degradation of aromatic compounds.
Benzoate-CoA ligase (EC 6.2.1.25), the initial enzyme of anaerobic benzoate degradation, was purified and characterized from Magnetospirillum sp. strain TS-6 grown under both anaerobic and aerobic conditions. The enzyme purified from anaerobically grown cells was a homodimer with a relative molecular mass of 120 kDa. The specific activity for benzoyl-CoA synthesis was 13.4 micromol min(-1) mg(-1) protein. The enzyme purified from aerobically grown cells was concluded to be the same gene product as the anaerobic enzyme. The benzoate-CoA ligase gene consisting of 1587 nucleotides was cloned and sequenced, and its induction under aerobic and anaerobic conditions during growth on benzoate was confirmed by quantitative reverse transcription PCR. These results indicate that a single benzoate-CoA ligase is expressed and benzoate is converted into benzoyl-CoA under both aerobic and anaerobic conditions in Magnetospirillum sp.